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1.Introduction
In this report a full design process of a fix for a client will be discussed. Numerous aspects of the entire design process will be explained from an interpretation of the client's brief, a specification, relevant research, a CAD model and full justification for the design that will be chosen will be discussed. The client has provided a brief outlining the issue that they have on their production line. The issue at hand is the lid of an anodization tank. The issue they have with the lid is regarding the safety aspect of the lid, as it stands the lid is one solid piece and requires two members of staff, one on each side of the lid to remove it. The client wants a redesign of this lid to meet a few certain criteria. The first criteria are that it is safe to operate, and the second main criteria is that the lid must be operated by one person and the final main criteria is for the original dimensions and material of the tank to remain the same.



2.Legislation Considerations
When it comes to redesigning the lid for this anodization tank lid there a few key legislations that should be considered to keep workers and the workplace safe. The first piece of legislation that will be considered when designing the new lid is the Health and Safety at Work Act 1974. This legislation broadly covers different aspects that are required to keep the workers and workplace safe. This legislation ensures employers have a legal duty to ensure, so far as is reasonably practicable, the health, safety, and welfare of their employees, as well as others on their premises (British Government, 2024). This generally states that the lid should be made with keeping the workers and workplace it is in safe but adhering to this piece of legislation. Another key piece of legislation that is especially important to this project is The Manual Handling Operations Regulations 1992 (MHOR). The scope of this legislation as stated by HSE, (2021) are as follows “These regulations apply to all workplaces and cover any activity where employees are required to lift, push, pull, carry, or otherwise handle loads”. This legislation is key when it comes to redesigning the lit for the tank as one main method of many different design ideas requires a worker lifting the lid off the tank or pulling/pushing it off. If these design ideas were to go ahead risk assessment and precautions would have to be put into place to conform with both legislation and keep the workers safe as well as the workplace the new design will be implemented in.


3.Specification
	Time Frame
	The total redesign of the lid for the tank should aim to be completed in 2-3 months. With a month for the initial research and design, 2 weeks for manufacturing and a further month for test and revisions.

	Function
	The lid must be able to seal the tank when not in use but also be able to be opened with relative ease by one employee.

	Design Constraints
	The only design constraint is that the tank must not be changed in anyway whether that be dimensions or material. The lid however must be of a proportional size to tank and be able to be opened easily.

	Aesthetics
	The aesthetics of the tank lid are not a key aspect of this redesign as it is in a manufacturing workplace. However, the lid must look professional and safe.

	Durability
	The lid must be very durable as it will be getting removed and placed by on the tank quite frequently. It will also need to withstand the sulphuric acid solution and the heat.

	Materials
	The material choice for the lid is very important as the lid will be in contact with a sulphuric acid solution as well as heat. So, the material will need to be corrosive resistant as well as resistant to heat to a certain degree.

	Safety
	There are numerous safety consideration that need to be taken into consideration. The first is to do with weight and manoeuvrability. The light just be light enough and smaller for one person to operate. It must also be made not to spill or drip any of the solution.

	Cost
	The aim is for the cost of this project is between £1,500-£2,500.

	Manufacturing
	The manufacturing process should be to high precision to ensure good tolerances and quick to reduce lead-time. A good option would be CAM.

	Testing
	The lid should be put through a series of tests from fitment tests to ensure the lid seals properly on the tank and tests to ensure that the lip is operable by a single employee.



4.Time Frame
Below is a Gantt Chart showing the planned time frame for the development process and manufacture of the lid for the anodization tank.
[image: A yellow line on a white sheet

AI-generated content may be incorrect.]
As shown in the chart above, research is planned to take a week, design development again is a week, the manufacturing process is planned to take two weeks as well as the testing stage and finally the revision stage where any issue or tweaks will be addressed in the last three weeks.


5.Research
There was a series or research paths that we went through to make sure that we covered all bases when it came to redesigning the lid for the anodization tank. The first path we went down was to do with material choice. For the lid to be suitable in its application it must meet three certain criteria. The first being cost, the second being weight and third being chemical resistance. Upon conducting research numerous materials were found that seemed to be great to begin with but upon conducting further research realised they weren’t suitable. One of these materials was polypropylene (PP). This plastic is light weight and cost effective as well as having a good chemical resistance however is not very durable. And with the lid being removed and replaced often this material from ruled out. Another option was fibreglass-reinforced plastic that utilises a chemical resistant resin. This once again seemed like a good option with having a good corrosion resistant and structurally strong but with-it being fibreglass it is likely to degrade over time meaning it will potentially need to be replaced and hence ruled out again. The final option that was discovered was PTFE-coated stainless steel. This option came with many great advantages. Some of these include being structurally strong, heat and corrosion resistance and extremely durable. There are negatives to this material much like the other material choices, some of these being cost and weight. However, when the advantages and disadvantages being weighed up it was decided that this coated stainless steel would be the best option for the applications. This is shown below in the image from Par Group (2025).
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PTFE-coated Stainless Steel

The last research path was for a new mechanism for lid. There were numerous options for this mechanism ranging from a gantry assisted opening mechanism to hinges. The first method of opening the lid that was thought of was a motor assisted opening mechanism. This would involve the lid being on a hoist system that would bring lid up and off the tank. This would be a great option as it allows for one person to open it easily. However, this would limit the space above of the tank and this would hinder the production line as the parts are required to be lifted in and out of the tank and this mechanism would hinder the needed space for this process. With this mechanism being complex and possibly difficult to implement it was ruled out. The second option for a mechanism is hinges. For this application hinges seem like a simple yet practical option. Hinges would be a good option as it allows for the lid to simply opened by one employee and allows for the lids to be kept close to the tank allowing for the unit to keep a smaller footprint than other mechanisms might require. Hinges would also keep the cost down and much more durable than some other mechanisms increasing the durability of the lid as well as its longevity. Below is an example of the type of hinge that was planned to be used from RS-Online (2025).
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Stainless Steel Hinge


6.Design Concepts
Below are three sketches of three different design concepts they were discussed and further investigated. 
[image: ]
Design Concept 1
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Design Concept 2
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Design Concept 3









7.CAD Model
[image: A grey rectangular object with a shadow
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CAD Model (Image 1)
[image: A grey rectangular object with screws
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CAD Model (Image 2)
[image: A close-up of a grey cabinet
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CAD Model (Image 3)
[image: A black rectangular object with two black handles
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CAD Model (Image 4)
8.Technical Drawing
[image: A blueprint of a box
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Technical Drawing

9.Manufacturing Process
A path of research was manufacturing processes and what would be most cost effective as well as best suit to fit the application at hand. There were numerous manufacturing methods that could be used to make the lid in question, but some were better options that others. One method would be forming. Forming is a good process to use as its one of the quickest methods to manufacture things. It is also very efficient and minimises waste material. However, forming does not lead to high precision parts and forming is also not the best form of manufacturing for prototyping. And considering prototyping would play a big role in this design process it has been decided to not use this method. The other main form of manufacturing that was investigated was machining. There are numerous methods of machining, but the main one would be computer-aided manufacturing (CAM). There are negatives to this method such as higher material waste and the cost and time it takes for machine to be setup and ran to produce the parts required. However, there are also a great deal of benefits which outweigh the negatives. Some of these advantages include high precision and surface finish control which is especially important as the stainless steel will be coated in PTFE. So, it was decided to manufacture the lid via CNC milling the lid out of 316L stainless steel. The hinges and fasteners will be bought in as it more cost effective to buy them in instead of manufacturing them in house. Once the lid has been machined the hinges will be fasten ready to be installed on the tank itself. 


10.Justification
There are numerous reasons as to why the lid was designed and manufactured the way they were, as well as why certain materials and opening mechanisms were chosen. The reason for the design choice was simple, simplicity. The design is extremely simple meaning there is not much to go wrong with it meaning it is durable and has a good longevity. The design also takes up a smaller footprint in comparison to the other possible design choices. The next choice was the material choice. Stainless steel was chosen for its great durability as well as it great resistance to corrosion which is critical for this application. It is however expensive in comparison to other materials, but it was felt that the cost is worth it for the increase in durability. And finally, the method of manufacturing. We wanted this lid to have good tolerances as it is to seal the tank when not use. Other methods are much cheaper and even quicker to produce the product, but they don’t ensure a finish or the tolerances that we required for this lid.


11.Conclusion and Further Work
To conclude I believe this design process has gone well as the brief that was provided was accurately met with all the specification being met. The design that was chosen accurately fits the purpose that the client desired and the choices for things such as material were well thought out and are believed to be best suited. If the client wanted another rework of the lid for the tank and we were provided in a larger amount of time and budget as well as no constraints with regards the tank itself there are numerous ideas that were considered. Some of these required reworks to the tank itself which in this instance we were not allowed. An example of one of the concepts that was thought of was to have the floor of the tank raises and lower inhibiting access to the tank when raised and providing access when closed. 
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